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CRIMP TERMINAL, CONNECTION
STRUCTURAL BODY AND CONNECTOR

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a continuation application of PCT Inter-
national Application No. PCT/IP2013/069691 filed Jul. 19,
2013, which claims priority to Japanese Application No.
2012-162076 filed Jul. 20, 2012, both of which are herein

incorporated by reference 1n their entirety for all purposes.

TECHNICAL FIELD

The present invention relates to a crimp terminal attachable
to a connector or the like provided for, for example, connec-
tion of a wire harness for an automobile, a connection struc-
tural body including the same, and a connector including such
a connection structural body.

BACKGROUND ART

A crimp terminal includes a pressure-bonding section that
clectrically connects a conductor of an insulated wire thereto.
More specifically, the insulated wire 1s inserted into the pres-
sure-bonding section, and then the pressure-bonding section
1s caulked to be pressure-bonded to the conductor. Thus, the
insulated wire 1s connected to the pressure-bonding section.

Such a crimp terminal 1s used for, for example, a wire
harness that connects electric parts of an automobile to each
other.

As automobiles are improved 1n safety, comiort and con-
venience, wire harnesses are improved 1n functionality and
performance and thus are increased 1n diameter and weight.
In such a situation, insulated wires, which are considered to
occupy about 60% of the total weight of wire harnesses, now
include conductors formed of aluminum or an aluminum
alloy 1nstead of copper.

By contrast, crimp terminals are formed of copper. Where
the conductor 1s formed of aluminum instead of copper, the
pressure-bonding section of the crimp terminal 1s subjected to
dissimilar metal contact. More specifically, when contacting
water or moisture, the pressure-bonding section 1s easily cor-
roded. This 1s referred to as “galvanic corrosion™.

In order to prevent galvanic contact from occurring even in
the case where the conductor 1s formed of aluminum, the
technology disclosed in, for example, Patent Document 1 has
been developed. According to this technology, the contact
interface between the aluminum conductor and the crimp
terminal 1s 1solated from outside with a resin material so that
water 1s blocked. According to such a corrosion-resisting
structure disclosed 1n Patent Document 1, the insulated wire
1s connected to the crimp terminal, and then a mold portion
formed of a resin 1s formed 1n a connection part where the
crimp terminal and the msulated wire are connected to each
other.

However, such a corrosion-resisting structure has the fol-
lowing problem. The connection part where the crimp termi-
nal, formed of a metal material, and the insulated wire, which
1s formed of a resin, are connected to each other 1s molded
with a resin material. Therefore, the resin material used for
the mold portion 1s deteriorated after being used for a long
time and the water-blocking performance thereof 1s declined.
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2
CITATION LIST

Patent Literature

Patent Document 1: Japanese Laid-Open Patent Publication
No. 2012-3856

SUMMARY OF INVENTION
Technical Problem

The present invention has an object of providing a crimp
terminal capable of maintaining a high level of water-block-
ing performance for a long time 1n the state of being pressure-
bonded to an insulated wire, a connection structural body
including the same, and a connector including such a connec-
tion structural body.

Solution to Problem

The present invention 1s directed to a crimp terminal,
including a pressure-bonding section that allows at least a
conductor tip of a conductor of an insulated wire to be con-
nected thereto by pressure-bonding, the conductor being cov-
ered with an insulating cover, and the conductor tip being
exposed as a result of peeling off the insulating cover on a tip
side, wherein the pressure-bonding section has an annular
cross-section and has an inner space that allows at least the
conductor tip to be inserted thereinto; the pressure-bonding
section having the annular cross-section includes a sealing
portion on a tip side thereof in which portions, facing each
other, of an 1nner surface of the pressure-bonding section are
in close contact with each other and which seals the pressure-
bonding section; and the sealing portion has a concaved-
shaped cross-section.

The width direction 1s generally perpendicular to a longi-
tudinal direction which 1s the same as a longitudinal direction
of the insulated wire to be connected to the pressure-bonding
section by pressure-bonding. The cross-section having an
annular shape or the like 1s a cross-section taken along a plane
perpendicular to the longitudinal direction, namely, taken
along a plane 1n the width direction.

The concaved-shaped cross-section may be generally
U-shaped, generally elliptical, generally semi-circular, gen-
erally V-shaped or W-shaped with angled corners when seen
in the front side.

According to the present invention, the water-blocking
performance can be maintained for a long time in the state
where the msulated wire 1s pressure-bonded.

This will be described in more detail. The pressure-bond-
ing section has an annular cross-section and has an inner
space that allows at least the conductor tip to be nserted
thereinto. The pressure-bonding section having the annular
cross-section includes a sealing portion on a tip side thereof1n
which portions, facing each other, of an inner surface of the
pressure-bonding section are in close contact with each other
and which seals the pressure-bonding section. Owing to this,
the pressure-bonding section having an annular cross-section
provides water-blocking performance with certainty.

However, 1n the case where the sealing portion 1s formed by
deforming a portion on the tip side of the pressure-bonding
section such that the portion 1s flat 1n the width direction to
such a degree that the portions, facing each other, of an 1nner
surface of the pressure-bonding section are 1n close contact
with each other, the cross-sectional coetlicient of the sealing,
portion 1s smaller than that of the rest of the crimp terminal. In
this case, the strength of the sealing portion formed to provide
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the water-blocking performance 1s lowered, and the sealing
portion may be bent in the middle. According to the present
invention, the sealing portion 1s formed to have a concaved-
shaped cross-section that 1s wide 1n the width direction.
Owing to this, the cross-sectional coelficient of the sealing
portion 1s increased and thus the crimp terminal has a sudfi-
cient strength with certainty.

As aresult, the pressure-bonding section can prevent water
from entering from the tip side thereot, and also 1s strong and
thus 1s not bent 1n the middle. Theretfore, the water-blocking,
performance can be maintained for a long time in the state
where the msulated wire 1s pressure-bonded.

In an embodiment of the present invention, the sealing
portion may be welded 1n a width direction such that the
portions of the mner surface are fixed to each other.

According to the present invention, the water-blocking
performance of the sealing portion can be improved.

There 1s no limitation on the method for welding the seal-
ing portion such that the portions of the inner surface are fixed
to each other. In the case where the welding 1s performed by
use of laser, particularly, fiber laser, stability and high reli-
ability are provided.

In an embodiment of the present invention, the conductor
may be formed of an aluminum-based material, and at least
the pressure-bonding section may be formed of a copper-
based material.

According to the present invention, the isulated wire can
be more lightweight than an 1nsulated wire including a con-
ductor formed of copper, and so-called galvanic corrosion can
be prevented.

This will be described in more detail. In the case where the
conductor of the mnsulated wire 1s formed of an aluminum-
based material such as aluminum, an aluminum alloy or the
like mstead of a copper-based material conventionally used,
and the conductor formed of such an aluminum-based mate-
rial 1s pressure-bonded to the crimp terminal, the following
problem Occurs. The phenomenon that the aluminum-based
material, which 1s a less noble metal material 1s corroded by
contact with the terminal plated with a nobler metal material
such as tin, gold or the like or formed of a copper alloy or the
like occurs; namely, galvanic corrosion occurs.

(alvanic corrosion 1s a phenomenon that when moisture 1s
attached to a contact part where a nobler metal material and a
less noble metal material contact each other, a corrosion
clectric current 1s generated and the less noble metal material
1s corroded, melt, eliminated or the like. When this phenom-
enon occurs, the conductor formed of an aluminum-based
material and pressure-bonded to the pressure-bonding section
of the crimp terminal 1s corroded, melt or eliminated, which
leads to 1ncrease 1n electric resistance. This causes a problem
that a sufficient conducting function 1s not provided.

When the pressure-bonding 1s performed with the desir-
able shape as described above, the insulated wire 1s made
more lightweight than an isulated wire including a conduc-
tor formed of a copper-based material, while being protected
against so-called galvanic corrosion.

As a result, a connection state having stable conductivity
with certainty 1s provided regardless of the types of metal
used to form the crimp terminal and the conductor of the
insulated wire.

The pressure-bonding section may be formed of, for
example, a copper-based material such as copper, a copper
alloy or the like. The conductor may be formed of, for
example, aluminum raw wires, aluminum alloy raw wires or
the like.

The present invention 1s also directed to a connection struc-
tural body, including the insulated wire and the above-de-
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scribed crimp terminal, which are connected to each other by
the pressure-bonding section of the crimp terminal.

According to the present invention, a connection state hav-
ing stable conductivity with certainty 1s provided.

The present 1nvention 1s also directed to a wire harness,
including a plurality of the above-described connection struc-
tural bodies bound together.

According to the present imnvention, the wire harness has
stable conductivity with certainty regardless of the types of
metal used to form the crimp terminal and the conductor.

The present invention 1s also directed to a connector,
including the crimp terminal 1n the above-described connec-
tion structural body, the crimp terminal being located 1n a
connector housing.

According to the present invention, a connection state hav-
ing stable conductivity with certainty 1s provided.

Advantageous Effects of Invention

The present invention provides a crimp terminal capable of
maintaining a high level of water-blocking performance for a
long time 1n the state of being pressure-bonded to an mnsulated
wire, a connection structural body including the same, and a
connector mncluding such a connection structural body.

BRIEF DESCRIPTION OF DRAWINGS

FIGS. 1(a) to 1(¢) shows a method for pressure-bonding a
pressure-bonding section of a female crimp terminal to an
insulated wire.

FIGS. 2(a) to 2(¢) shows a method for forming a concaved
sealing portion on a tip side of the pressure-bonding section.

FIG. 3 1s a cross-sectional view of the female crimp termi-
nal 1n a post-pressure-bonding state taken along a plane
extending 1n a longitudinal direction thereof along a center of
a width direction thereof.

FIG. 4 shows connectors.

FIGS. 5(a) to 5(%#) shows concaved sealing portions in
other embodiments.

FIGS. 6(a) to 6(c) shows another welding method usable
for the pressure-bonding section.

DESCRIPTION OF EMBODIMENTS

Herematter, an embodiment of the present invention waill
be described with reference to the drawings.

FIGS. 1(a) to 1(¢) shows a method for pressure-bonding a
pressure-bonding section 30 of a female crimp terminal 10 to
an 1sulated wire 200. In more detail, FIG. 1(a) 1s a cross-
sectional view of the female crimp terminal 10 in a pre-
pressure-bonding state taken along a plane extending in a
longitudinal direction thereof along a center of a width direc-
tion thereof. FIG. 1(b) 1s an 1sometric view of the female
crimp terminal 10 and the insulated wire 200 1n the pre-
pressure-bonding state. FIG. 1(c¢) 1s an 1sometric view of a
pressure-bonding connection structural body 1.

FIGS. 2(a) to 2(c) shows a method for forming a concaved
sealing portion 34 on a tip side of the pressure-bonding sec-
tion 30. In more detail, FIG. 2(a) 1s an 1sometric view of the
female crimp terminal 10 1n which the pressure-bonding sec-
tion 30 includes a flat sealing portion 34' on the tip side
thereolf. The tlat sealing portion 34' 1s formed as a result of
pressure-bonding. FI1G. 2(b) 1s an enlarged view of part “a” of
FIG. 2(a) showing the flat sealing portion 34'. FIG. 2(c¢) 1s an
enlarged view of the concaved sealing portion 34. FIG. 3 1s a
cross-sectional view of the female crimp terminal 10 1n a
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post-pressure-bonding state taken along a plane extending in
a longitudinal direction thereof along a center of a width
direction thereof.

The pressure-bonding connection structural body 1 1n this
embodiment includes the female crimp terminal 10 and the
insulated wire 200 connected to the female crimp terminal 10.
More specifically, a conductor tip 201a of an aluminum core
wire 201 that 1s exposed from an i1nsulating tip 202a of an
insulating cover 202 of the insulated wire 200 1s connected by
pressure-bonding to the pressure-bonding section 30 of the
female crimp terminal 10. Thus, the pressure-bonding con-
nection structural body 1 1s formed.

The insulated wire 200 connected to the female crimp
terminal 10 by pressure-bonding includes the aluminum core
wire 201 which includes a bundle of aluminum raw wires, and
the 1nsulating cover 202 formed of an 1nsulating resin. The
aluminum core wire 201 1s covered with the insulating cover
202. In more detail, the aluminum core wire 201 1s formed by
twisting aluminum alloy wires so as to have a cross-sectional
area having an area size of 0.75 mm”.

The female crimp terminal 10 1ncludes a box section 20
that allows an insertion tab of a male connector (not shown) to
be inserted thereinto, and the pressure-bonding section 30
located rear to the box section 20. The box section 20 is
located on a tip side or a front side of the female crimp
terminal 10 1n a longitudinal direction X. The box section 20
and the pressure-bonding section 30 are formed integrally
while having a transition section 20q having a predetermined
length being provided therebetween.

The longitudinal direction X matches a longitudinal direc-
tion of the insulated wire 200 connected to the pressure-
bonding section 20 as a result of pressure-bonding the pres-
sure-bonding section 30.

The female crimp terminal 10 1s formed of a copper alloy
strip (not shown) such as a brass strip or the like having a
tin-plated (Sn-plated) surface. The female crimp terminal 10
1s a closed-barrel-shaped terminal including the box section
20 and the pressure-bonding section 30. The box section 20 1s
provided on the front side 1n the longitudinal direction X and
has a hollow quadrangular prism shape. The pressure-bond-
ing section 30 1s provided on the rear side in the longitudinal
direction X and has an annular cross-section.

A male crimp terminal (not shown) includes a pressure-
bonding section having an insertion tab, which 1s inserted into
a box section. Such a male crimp terminal has substantially
the same structure (see FIGS. 1(a) to 1(¢) and FIG. 3).

The box section 20 having the hollow quadrangular prism
shape has an elastic contact piece 21 1n a front part of an 1nner
space thereof. The elastic contact piece 21 1s folded rearward
in the longitudinal direction X and contacts the insertion tab
(not shown) of the male connector which 1s 1nserted into the
box section 20.

The box section 20 includes a bottom portion 22 and side
portions 23aq and 23b. The side portions 23a and 235 are
provided along, and continuous from, two sides of the bottom
portion 22 1 a 'Y direction perpendicular to the longitudinal
direction X, and are folded up from the bottom portion 22. As
seen from the front side 1n the longitudinal direction X, the
box section 20 1s generally rectangular.

In the pre-pressure-bonding state, the pressure-bonding
section 30 includes a pressure-bonding bottom portion 31 and
a barrel piece 32 provided along, and continuous from, two
sides of the pressure-bonding bottom portion 31 in the Y
direction perpendicular to the longitudinal direction X. As
seen from the rear side 1n the longitudinal direction X, the
pressure-bonding section 30 1s generally annular (see FIGS.
1(a) and (b)). The pressure-bonding section 30 has an 1nner
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6

space that allows the conductor tip 2014 of the aluminum core
wire 201 to be inserted thereinto.

A length Xb (see FIGS. 1(b) and 1(c¢)), in the longitudinal
direction X, of the pressure-bonding section 30 1s longer than
a length Xw, 1n the longitudinal direction X, of the conductor
tip 201a exposed forward from the msulating tip 2024, which
1s a front tip of the msulating cover 202 1n the longitudinal
direction X.

The pressure-bonding section 30 includes a wire pressure-
bonding section 30q that pressure-bonds the conductor tip
201a of the aluminum core wire 201, and a cover pressure-
bonding section 305 that pressure-bonds the insulating cover
202. The wire pressure-bonding section 30a and the cover
pressure-bonding section 306 are formed integrally. An inner
circumierential area of the pressure-bonding section 30 has a
circumierential length and a shape conformed to an outer
diameter of the mnsulating cover 202.

An 1nner surface of the wire pressure-bonding section 30q
has three serrations 33 at a predetermined distance therebe-
tween 1n the longitudinal direction X. The serrations 33 are
grooves extending 1n the width direction Y. The aluminum
core wire 201 penetrates 1nto the serrations 33 1n the state of
being pressure-bonded.

The serrations 33 are continuous from the pressure-bond-
ing bottom portion 31 to the barrel pieces 32 in the width
direction Y.

The pressure-bonding section 30 includes a concaved seal-
ing portion 34, in which portions of an inner surface of the
pressure-bonding section 30 are 1n close contact with each
other. As seen from the front side in the longitudinal direction
X, the concaved sealing portion 34 has a generally U-shaped
cross-section which 1s wide 1n the width direction Y.

The concaved sealing portion 34 1s formed as follows.

First, a portion on the tip side of the pressure-bonding
section 30 that protrudes forward from a tip 201aa of the
conductor tip 201a 1s deformed to be flat and wide 1n the
width direction Y. As a result, the flat sealing portion 34'
deformed to be flat as seen from the front side 1n the longitu-
dinal direction X 1s formed.

This will be described 1n more detail. The portion on the tip
side of the pressure-bonding section 30 that protrudes for-
ward from the tip 201aq of the conductor tip 201a 1s deformed
such that an inner surface of the pressure-bonding bottom
portion 31 and an inner surface of the barrel piece 32 facing
cach other are put into close contact with each other. As a
result, the flat sealing portion 34' 1s formed on the tip side of
the pressure-bonding section 30 (see FIGS. 2(a) and (b)).

After thus being formed, the flat sealing portion 34' is
subjected to laser welding performed in the width direction to
improve the water-blocking performance. Preferably, the
laser welding 1s performed by use of fiber laser.

After the flat sealing portion 34' 1s welded by laser, the flat
sealing portion 34' 1s pressurized by use of a member such as
a crimper J1g or the like (not shown) to be deformed to have a
generally U-shaped cross-section. As a result, the concaved
sealing portion 34 having a generally U-shaped cross-section
which 1s wide 1n the wide directionY as seen 1n the front side
in the longitudinal direction X 1s formed. The concaved seal-
ing portion 34 has a concaved portion 34a at an inner center
part thereof (see FI1G. 2(c) and FIG. 3).

In this manner, the portion on the tip side of the pressure-
bonding section 30 1s deformed to be flat to form the flat
sealing portion 34', and then the flat sealing portion 34' 1s
deformed to have a generally U-shaped cross-section to form
the concaved sealing portion 34. Thus, the pressure-bonding
section 30 1s assured to provide the water-blocking perfor-
mance on the tip side.
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The concaved sealing portion 34 having a generally
U-shaped cross-section as a result of deformation 1s provided
on the tip side of the pressure-bonding section 30. In this case,
as compared with the case where a sealing portion which 1s
merely tlat and wide in the width direction Y 1s formed by
pressure-bonding, the cross-sectional coefficient 1s higher
and thus the female crimp terminal 10 1s assured to have a
suificient strength.

Theretfore, the concaved sealing portion 34 can prevent
water from entering the pressure-bonding section 30 from the
tip side thereot, and also 1s strong and thus 1s not bent 1n the

middle.

Now, the pressure-bonding connection structural body 1
including the crimp terminal 10 and the 1nsulated wire 200
connected to the female crimp terminal 10 will be described.
In the pressure-bonding connection structural body 1, the
aluminum core wire 201 ofthe insulated wire 200 1s pressure-
bonded to the pressure-bonding section 30 of the female
crimp terminal 10 (see FIGS. 1(a) to 1(c) through FIG. 3).

This will be described 1n more detail. The nsulated wire
200 1s located in the pressure-bonding section 30 such that the
t1ip 201aa of the conductor tip 201a of the aluminum core wire
201 that 1s exposed forward from the insulating cover 202 of
the 1msulated wire 200 1s located rear to the tip side of the
pressure-bonding section 30 in the longitudinal direction X
(front tip of the barrel piece 32).

Then, as shown 1n FIG. 1(c¢), the conductor tip 201a from
the tip 201aa to a position rear to the insulating tip 2024a of the
isulating cover 202 1s integrally pressure-bonded and
enclosed by the pressure-bonding section 30.

After the imsulated wire 200 1s located in the pressure-
bonding section 30, the entirety of the pressure-bonding sec-
tion 30 1s pressurized by use of, for example, a member such
as a crimper J1g or the like (not shown) to be deformed such
that the diameter of the pressure-bonding section 30 1s
reduced and the pressure-bonding section 30 covers the 1nsu-
lating cover 202 of the msulated wire 200 and the conductor
tip 201a of the aluminum core wire 201. Thus, the pressure-
bonding section 30 and the aluminum core wire 201 are
connected to each other by pressure-bonding.

In the pressure-bonding connection structural body 1 hav-
ing such a structure, the pressure-bonding section 30 1s com-
pletely sealed on the tip side by the concaved sealing portion
34 such that the aluminum core wire 201 of the insulated wire
200 1s not exposed outside. Therefore, after the pressure-
bonding, water 1s prevented from entering the inside of the
pressure-bonding section 30 from the tip side thereof. Thus,
galvanic corrosion, which would be caused by moisture
attaching a contact part where the female crimp terminal 10
formed of copper or a copper alloy that 1s a nobler metal
material and the aluminum core wire 201 formed of alumi-
num or an aluminum alloy that 1s a less noble metal material
are connected each other, 1s prevented.

Therefore, corrosion of the surface of the aluminum core
wire 201, which would reduce the conductivity between the
female crimp terminal 10 and the aluminum core wire 201, 1s
prevented, and thus the water-blocking state can be main-
tained for a long time. Thus, high reliability 1s provided.

Namely, since the insulated wire 1s pressure-bonded with a
desirable shape as described above, the insulated wire can
include a conductor more lightweight than a conductor
formed of a copper-based material while being protected
against corrosion.

As a result, the pressure-bonding connection structural
body 1 assured to have stable conductivity 1n a connected
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state can be provided regardless of the types of metal used to
torm the crimp terminal 10 and the conductor of the insulated

wire 200.

Now, with reference to FIG. 4, an example 1n which a
pressure-bonding connection structural body 1a including
the above-described female crimp terminal 10 and a pressure-
bonding connection structural body 15 including a male
crimp terminal (not shown) are respectively connected to a
pair of connector housings 300 will be described.

The pressure-bonding connection structural body 1a 1s a
connection structural body including the female crimp termi-
nal 10, and the pressure-bonding connection structural body
15 1s a connection structural body including the male crimp
terminal.

By connecting the pressure-bonding connection structural
bodies 1 (1a, 1b) to the connector housings 300 respectively,
a female connector 3a and a male connector 35 having con-
ductivity with certainty can be provided.

In the following example, both of the female connector 3a
and the male connector 35 are connectors of wire harnesses
301 (301qa, 3015). Alternatively, one of the female connector
3a and the male connector 35 may be a connector of a wire
harness whereas the other of the female connector 3aq and the
male connector 35 may be a connector of an assisting element
such as a substrate, a component or the like.

This will be described 1n more detail. As shown 1n FIG. 4,
the pressure-bonding connection structural body 1a includ-
ing the female crimp terminal 10 1s attached to the female
connector housing 300 to form the wire harness 301a includ-
ing the female connector 3a.

The pressure-bonding connection structural body 15
including the male crimp terminal 1s attached to the male
connector housing 300 to form the wire harness 3015 includ-
ing the male connector 3b.

By putting the female connector 3a and the male connector
36 each having the above-described structure into engage-
ment with each other, the wire harness 301a and the wire
harness 3006 are connected to each other.

The connector housings 300 have the pressure-bonding
connection structural bodies 1 attached thereto. Therefore,
the wire harnesses 301 can be connected to each other while
having conductivity with certainty.

Specifically, the female crimp terminal 10 of the pressure-
bonding connection structural body 1a and the male crimp
terminal of the pressure-bonding connection structural body
15 each have a sealing structure 1n which the conductor tip
201a of the aluminum core wire 201 of the insulated wire 200
1s integrally covered with the pressure-bonding section 30
and 1s not exposed outside.

Therefore, even when the female crimp terminals are
exposed to the air i the connector housing 300, galvanic
corrosion, which would reduce the conductivity, is not
caused. Thus, the electric connection between the aluminum
core wire 201 located in the pressure-bonding section 30 and.,
for example, the crimp terminal 10 can be maintained. A
connection state having conductivity with certainty 1s pro-
vided.

The conductor according to the present invention corre-
sponds to the aluminum core wire 201 1n the embodiment;
and similarly,

the connection structural body corresponds to the pressure-
bonding connection structural body 1 or 1a;

the crimp terminal corresponds to the female crimp termi-
nal 10;

the sealing portion corresponds to the flat sealing portion
34' or the concaved sealing portion 34; and
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the connector corresponds to the female connector 3a or
the male connector 3.

However, the present invention 1s not limited to the above-
described embodiment, and may be applied based on the
technological 1dea of the claims and may be carried out 1n any
of various forms.

For mstance, 1n the above embodiment, the pressure-bond-
ing section of the crimp terminal 1s connected by pressure-
bonding to a wire conductor formed of a less noble metal
material such as aluminum, an aluminum alloy or the like.
Alternatively, the pressure-bonding section may be con-
nected by pressure-bonding to a wire conductor formed of a
nobler metal material such as copper, a copper alloy or the
like. In this case also, substantially the same functions and
clfects as those of the above-described embodiment are pro-
vided.

This will be described 1n more detail. The pressure-bond-
ing section 30 described above can prevent water from enter-
ing in the pressure-bonded state. Therefore, the pressure-
bonding section 30 can be connected to an insulated wire
including a core wire formed of, for example, copper, a cop-
per alloy or the like, which conventionally needs to be sealed
alter being pressure-bonded in order to have an inter-wire
water blocking function.

FIGS. 5(a) to 5(%) shows concaved sealing portions 35 in
other embodiments. The cross-section of the concaved seal-
ing portion does not need to be U-shaped as 1n the case of the
concaved sealing portion 34 or generally elliptical, and may
be, for example, generally semi-circular, generally V-shaped,
generally W-shaped, generally U-shaped with angled cor-
ners, or ol any of various other shapes as in the case of the
concaved sealing portions 35 shown 1n FIGS. 5(a) to 5(4).
Alternatively, such shapes may be inverted upside down.

This will be described more specifically. As shown in FIG.
5(a), the sealing portion may be a concaved sealing portion
35a having strongly pressure-bonded portions 35aa. The
pressure-bonded portions 35aa are formed by strongly pres-
sure-bonding, in an up-down direction, areas 1n the vicinity of
both sides of the pressure-bonded portions 354 1n the width
directionY. As shown 1n FI1G. 5(b), the sealing portion may be
a concaved sealing portion 355 having protrusions 335ba at
both sides thereot 1n the width direction Y. The protrusions
35ba protrude upward and downward, so that the concaved
sealing portion 355 1s generally T-shaped on each side as seen
in a plan view. As shown 1n FIG. 5(¢), the sealing portion may
be a concaved sealing portion 35¢ having protrusions 33ca at
both sides thereof 1n the width direction Y. The protrusions
35ca protrude obliquely upward and obliquely downward, so
that the concaved sealing portion 35¢1s generally Y-shaped on
cach side as seen 1n a plan view. As shown 1n FIG. 5(d), the
sealing portion may be a concaved sealing portion 354 having
protrusions 35da at both sides thereot in the width directionY.
The protrusions 35da protrude upward, so that the concaved
sealing portion 354 1s generally L-shaped on each side as seen
in a plan view.

As shown 1n FIG. 5(e), the sealing portion may be a con-
caved sealing portion 35¢ having bent portions 35ea. The bent
portions 35ea are formed by shifting, in the up-down direc-
tion, areas in the vicinity of both sides of the pressure-bonded
portions 35¢ 1n the width direction Y. The bent portions 35ea
are parallel to the rest of the concaved sealing portion 35e. As
shown 1n FIG. 3(f), the sealing portion may be a concaved
sealing portion 35/ which 1s generally W-shaped.

As shown 1n FIG. 5(g), the sealing portion may be a con-
caved sealing portion 35¢g 1n which left and right portions of
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the barrel piece 32 overlap the pressure-bonding bottom por-
tion 31. The overlapping portions may have any of various
shapes as described above.

As shown 1n FIG. 5(%), the sealing portion may be a con-
caved sealing portion 35/ obtained by inverting the concaved
sealing portion 34 upside down. The concaved sealing portion
3522 has an mverted U-shaped cross-section protruding
upward. Similarly, the concaved sealing portions 35 (35a
through 35¢g) may be 1mverted upside down.

Regardless of whether the concaved sealing portions (354
through 35/) are inverted upside down or not, substantially
the same elfects as those provided by the concaved sealing
portion 34 are provided.

The female crimp terminal 10 does not need to have the box
section 20, and may 1nclude only the pressure-bonding sec-
tion 30 including the concaved sealing portion 34.

In the above-described description, the flat sealing portion
34' 1s subjected to laser welding performed 1n the width direc-
tion and then deformed to have a U-shaped cross-section to
provide the concaved sealing portion 34. Alternatively, the
flat sealing portion 34' may be deformed to have a U-shaped
cross-section and then subjected to laser welding.

In the above-described description, the portion on the tip

side of the pressure-bonding section 30 1s deformed to be flat
and wide 1n the width direction Y as seen in the front side 1n
the longitudinal direction X to form the flat sealing portion
34', and then the tlat sealing portion 34' 1s deformed to have a
generally U-shaped cross-section to form the concaved seal-
ing portion 34. Alternatively, the inner surface of the pres-
sure-bonding bottom portion 31 and the inner surface of the
barrel piece 32 may be put into close contact with each other
while being deformed at the same time such that the pressure-
bonded portion have a generally U-shaped cross-section to
form the concaved sealing portion 34.

A part of, or the entirety of, the transition section 20q
located rear to the box section 20 may be continued with the
concaved sealing portion 34 so as to have a generally
U-shaped cross-section. Alternatively, only the transition sec-
tion 20a may be deformed to have a generally U-shaped
cross-section.

According to an embodiment, the pressure-bonding sec-
tion 30 1s formed as follows. A copper strip punched out to
have the shape of the terminal 1s rolled such that ends of the
rolled copper strip facing each other are joined together. The
ends are welded along a welding line defined 1n the longitu-
dinal direction X to be generally O-shaped as seen from the
rear side. Then, a front tip portion thereot 1n the longitudinal
direction X 1s deformed and welded for sealing along a weld-
ing line defined 1n the width direction Y. The pressure-bond-
ing section 30 formed 1n this manner has a generally cylin-
drical shape, 1s sealed by the sealing portion at the front end 1n
the longitudinal direction X, and 1s opened rearward 1n the
longitudinal direction X. FIGS. 6(a) to 6(c) shows another
welding method usable for the pressure-bonding section 30.
As shown 1 FIGS. 6(a) to 6(c), the copper strip may be
formed 1nto the shape of the pressure-bonding section 30 and
then welded along the welding line to form the pressure-
bonding section 30.

This will be described 1n more detail. As shown 1 FIG.
6(a), a copper strip punched out to have the shape of the
terminal 1s rolled, and the front portion in the longitudinal
direction X 1s deformed, so that the shape of the pressure-
bonding section 30 including the sealing portion 1s provided.

Then, ends facing each other of the copper strip thus
shaped are joined together along a welding line W3 defined 1n
the longitudinal direction X, and the sealed portion 1s welded
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along a line W4 defined 1n the width direction Y. Thus, the
pressure-bonding section 30 1s formed.

The ends facing each other may be welded on the bottom
side of the pressure-bonding section 30. Alternatively, as
shown 1n FIGS. 6(a) and (b), the ends facing each other may
be welded on the top side of the pressure-bonding section 30.

Still alternatively, as shown 1n FIG. 6(c), 1n the pressure-
bonded state, the cover pressure-bonding section 305 of the
pressure-bonding section 30 may be pressure-bonded to the
insulating cover 202 of the msulated wire 200 such that the
cover pressure-bonding section 306 1s annular as seen from
the front side, and the wire pressure-bonding section 30a may
be pressure-bonded to the aluminum core wire 201 such that
the wire pressure-bonding section 30q 1s U-shaped as seen
from the front side.

In the method shown i FIGS. 6(a) to 6(c), while the
pressure-bonding section 30 1s attached to a strip-like carrier
K, the pressure-bonding section 30 1s subjected to the weld-
ing. The pressure-bonding section 30 may be detached from
the carrier K at the time when the insulated wire 200 1s
connected by pressure-bonding to the pressure-bonding sec-
tion 30 or after the msulated wire 200 1s connected thereto.
Alternatively, the female crimp terminal 10 may be formed in
the state of being separated from the carrier K, and the insu-
lated wire 200 may be connected thereto by pressure-bond-
ng.

REFERENCE SIGNS LIST

1, 1a . . . Pressure-bonding connection structural body

3a . .. Female connector

356 ... Male connector

10 . . . Female crimp terminal

30 . . . Pressure-bonding section

31 ... Pressure-bonding bottom portion
32 ... Barrel piece

34, 35 .. . Concaved sealing portion

34a . .. Concaved portion
200 . . . Insulated wire

201 . . . Aluminum core wire
201a . . . Conductor tip

202 . . . Insulating cover
2024 . . . Insulating tip

300 . . . Connector housing,

X ... Longitudinal direction
Y ... Width direction

The mvention claimed 1s:

1. A crimp terminal, comprising:

a connection section connectable with a connection section
of another terminal; and

a pressure-bonding section, adjacent to the connection sec-
tion, that allows at least a conductor tip of a conductor of
an insulated wire extending in a longitudinal direction to
be connected thereto by pressure-bonding, the conduc-
tor being covered with an insulating cover, and the con-
ductor tip being exposed as a result of removing the
insulating cover, wherein:

the pressure-bonding section includes an annular cross-
section and includes an 1nner space that allows at least
the conductor tip to be 1nserted thereinto,

a distal end of the pressure-bonding section adjacent to the
connection section i1s deformed such that inner surfaces
of the distal end are 1n close contact with each other to
seal the pressure-bonding section at a sealing portion,
and the distal end includes a concaved-shaped cross-
section,
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the distal end 1s deformed such that a center area of the
distal end 1n a width direction with respect to the longi-
tudinal direction when the inner surfaces of the distal
end are 1n close contact with each other 1s shifted to
cither upward or downward to form an arc shape when
viewed from the longitudinal direction, so that the seal-
ing portion i1s curved in the arc shape along the width
direction,

a welded portion that extends in the width direction 1s

formed in the sealing portion along the arc shape,

the distal end 1s provided between the conductor tip and the

connection section, and

a plurality of serrations are provided on an inner surface of

the pressure-bonding section.

2. The crimp terminal according to claim 1, wherein the
distal end 1s welded 1n the width direction such that the inner
surtaces of the distal end are fixed to each other.

3. The crimp terminal according to claim 1, wherein the
conductor 1s formed of an aluminum-based material, and at
least the pressure-bonding section 1s formed of a copper-
based material.

4. A connection structural body, comprising the isulated
wire and the crimp terminal according to claim 1, which are
connected to each other by the pressure-bonding section of
the crimp terminal.

5. A wire harness, comprising a plurality of the connection
structural body according to claim 4 bound together.

6. A connector, comprising the crimp terminal in the con-
nection structural body according to claim 4, the crimp ter-
minal being located 1n a connector housing.

7. The crimp terminal according to claim 1, wherein the
distal end includes the concaved-shaped cross-section 1n an
entirety of the longitudinal direction of the distal end.

8. The crimp terminal according to claim 1, wherein the
connection section and the pressure-bonding section are
formed integrally.

9. The crimp terminal according to claim 8, wherein a
transition section 1s provided between the connection section
and the pressure-bonding section.

10. The crimp terminal according to claim 1, wherein the
plurality of serrations are grooves extending in the width
direction.

11. The crimp terminal according to claim 1, wherein the
plurality of serrations are provided on the inner surface of the
pressure-bonding section at a predetermined distance ther-
cbetween 1n the longitudinal direction.

12. The crimp terminal according to claim 1, wherein

a joined portion at which ends of the crimp terminal are

welded and joined together 1s formed as a welded por-
tion extending in the longitudinal direction to form the
pressure-bonding section as tube-shaped with the annu-
lar cross-section, and

in the sealing portion, the welded portion extending 1n the

longitudinal direction and the welded portion that
extends 1n the width direction cross each other.

13. A crimp terminal, comprising;

a connection section connectable with a connection section

of another terminal; and

a pressure-bonding section, adjacent to the connection sec-

tion, that allows at least a conductor tip of a conductor of
an 1sulated wire extending 1n a longitudinal direction to
be connected thereto by pressure-bonding, the conduc-
tor being covered with an isulating cover, and the con-
ductor tip being exposed as a result of removing the
insulating cover, wherein:

a joined portion at which ends of the crimp terminal are

welded and joined together 1s formed as a welded por-
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tion extending in the longitudinal direction to form the
pressure-bonding section as tube-shaped with an annu-
lar cross-section,

the pressure-bonding section 1includes an 1nner space that
allows at least the conductor tip to be inserted thereinto, 5

a distal end of the pressure-bonding section adjacent to the
connection section 1s deformed such that inner surfaces
of the distal end are 1n close contact with each other to
seal the pressure-bonding section at a sealing portion,
and the distal end includes a concaved-shaped cross- 10
section,

the distal end 1s deformed such that a center area of the
distal end 1n a width direction with respect to the longi-
tudinal direction when the mnner surfaces of the distal
end are 1n close contact with each other 1s shifted to 15
either upward or downward to form an arc shape when
viewed from the longitudinal direction, so that the seal-
ing portion 1s curved 1n the arc shape, 1n a vertical plane,
with respect to the welded portion extending in the lon-
gitudinal direction, 20

the distal end 1s provided between the conductor tip and the
connection section, and

a plurality of serrations are provided on an inner surface of
the pressure-bonding section.
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